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, ( ) , . , Th$(S)$
$\{\alpha|S\vdash\alpha\}$ ( $S$ ) , $S\subseteq S’$ Th$(S)\subseteq Th(S’)$ . ,
(monotonic) . , (nonmonotonic
$log$ . , ( ) , ,
$S\subseteq S’$ , Th$(S)\subseteq Th(S’)$ .
, . ,
. , McDermott Doyle [7], McDermott [6]
( $nonmono\sim onic$ modal logic), Moore [8] (auloepistemic
logic) Reiter [12] (default logic) . ,
$M$ . , $\alpha$ , $M\alpha$ $\alpha$
( ) , , $\alpha$ $\neg\alpha$ , .
, , .
, ( )
. , McCarthy $[4, 5]$ (circum-
scription) Reiter [11] (closed world assumption, $CWA$) .
, ,
, .
(predicate circumscmption)(McCarthy [4]) (formula circumsc$7\dot{\tau}p-$
tion)(McCarthy [5], Lifschtz[2]) , (pHoritized circum-










, . , $p,$ $q,$ $\cdots$
, $P,$ $Q,$ $\cdots$ . , $A\subseteq B$ $A$ $B$ ,
AC $B$ $A$ $B$ .
, $<$ .
1
1. $p,$ $q$ , $\forall\overline{x}(p(\overline{x})arrow q(\overline{x}))$ $p\leq q$ .
2. (luple) $\overline{p}=p_{1,}p_{n};\overline{q}=q_{1},$ $\cdots,$ $q_{n}$ , $(\forall\overline{x}(p_{1}(\overline{x})arrow q_{n}(\overline{x})))\wedge\cdots\wedge$
$(\forall\overline{x}(p_{n}(\overline{x})arrow q_{n}(\overline{x})))$ $\overline{p}\leq\overline{q}$ .
3. $(\overline{p}\leq\overline{q})\wedge\neg(\overline{q}\leq\overline{p})$ $\overline{p}<\overline{q}$ .
4. $(\overline{p}\leq\overline{q})\wedge(\overline{q}\leq\overline{q})$ $\overline{p}=\overline{q}$ .
, .
$v_{M}(p\leq q, \sigma)=1$
$\Leftrightarrow v_{M}(\forall\overline{x}(p(\overline{x})arrow q(\overline{x})), \sigma)=1$
$\Leftrightarrow$ $\overline{d}\in D^{n}$ $v_{M}(p(\overline{x})arrow q(\overline{x}), \sigma[\overline{d}|\overline{x}])=1$
$\Leftrightarrow$ $\overline{d}\in D^{n}$ $\overline{d}\not\in I(p)$ $\overline{d}\in I(q)$
$\Leftrightarrow$ $I(p)\subseteq I(q)$ .
, $q$ , $P$ .
, $p=q,$ $p<q$ .
$v_{M}(p=q, \sigma)=1\Leftrightarrow$ $I(p)=I(q)$
$v_{M}(p<q, \sigma)=1\Leftrightarrow$ $I(p)\subset I(q)$
, $p=q$ , $p$ $q$









$\Leftrightarrow v_{M}(A(\overline{p})\wedge f\overline{P}(\neg A(\overline{P})\vee\overline{P}\#\overline{p}), \sigma)=1$








( $i(1\leq i\leq n)$ $r_{i}\not\subset I(p;)$ ).
Lifschitz [2] , .
, $\overline{p}$- .
3 $\overline{p}$ , $M_{1}=(D, I_{1}),$ $M_{2}=(D, I_{2})$ $A$ .
1. $M_{1}\leq^{\overline{p}}M_{2}$
(a) $p\not\in\overline{p}$ $P$ , Il $(p)=I_{2}(p)$ ,
(b) $p\in\overline{p}$ $p$ , $I_{1}(p)\subseteq I_{2}(p)$
.
2. $M_{1}<^{\overline{p}}M_{2}$ , $M_{1}\leq^{\overline{p}}M_{2}$ $\neg(M_{2}\leq^{\overline{p}}M_{1})$ .
, $A$ $M$ , $N<^{\overline{p}}M$ $A$ $N$ , $\overline{p}$- ($\overline{p}$-minimal
model) .
, .






$P=\{\begin{array}{lll}fly(X) abnormal(X)arrow bird(X)bird(tweety)arrow \end{array}\}$
$M_{1}=$ {bird(tweety), fly(tweety)},
$M_{2}=$ {bird(tweety), abnormal(tweety)},
$M_{3}=$ {bird(tweety), fly(tweety), abnormal(tweety)}
. abnormal- )[/ .
$M_{1}<^{abnormal}M_{3}$ $M_{1}$ $abno?\cdot mal$- . $M_{2}\not\leq^{abno\tau mal}M_{1},$ $M_{2}\not\leq^{abnormal}M_{3}$
$M_{2}$ abnormal- . , $P$ abnormal- , $M_{1}$ $M_{2}$ .
, , abnormal- , “
“ . , abnormal- $M_{1}$ .
, .
4 $A(\overline{p},\overline{z})$ -p $=p_{1},$ $\cdots,p_{n}$ $\overline{p}$ -z $=z_{1)}\cdots,$ $z_{m}$





$\Leftrightarrow v_{M}(A(\overline{p},\overline{z})\wedge\forall\overline{PZ}(\neg A(\overline{P},\overline{Z})\vee\overline{P}\not\simeq\overline{p}),$ $\sigma$) $=1$
$\Leftrightarrow M\models_{\sigma}A(\overline{p},\overline{z})$ $v_{M}$ ( Z–( $\neg A$( $\overline{P}$ , $\overline{Z})\vee\overline{P}\neq\overline{p}$), $\sigma$) $=1$
$\Leftrightarrow M\models_{\sigma}A(\overline{p})\overline{z})$ $7,\overline{s}$
$v_{\Lambda I}$
$(\neg A(\overline{P},\overline{Z})\vee\overline{P}\neq\overline{p},$ $\sigma[r_{1}|P_{1}]\cdots[r_{n}|P_{n}][s_{1}|Z_{1}]\cdots[s_{m}|Z_{m}]$) $=1$
$\Leftrightarrow M\models_{\sigma}A(\overline{p},\overline{z})$ $\overline{r},$ $\overline{s}$
$v_{M}(A(\overline{P},\overline{Z}),$ $\sigma[r_{1}|P_{1}]\cdots[r_{n}|P_{n}][s_{1}|Z_{1}]\cdots[s_{m}|Z_{m}]$) $=0$
$v_{M}(\overline{P}\neq\overline{p}, \sigma[r_{1}|P_{1}]\cdots[r_{n}|P_{n}][s_{1}|Z_{1}]\cdots[s_{m}|Z_{m}])=1$
$\Leftrightarrow M\models_{\sigma}A(P)$ $\overline{r},$ $\overline{s}$
$v_{M}(A(\overline{P}), \sigma[r_{1}|P_{1}]\cdots[r_{n}|P_{n}][s_{1}|Z_{1}]\cdots[s_{m}|Z_{m}])=0$
( $i(1\leq i\leq n)$ $r:\not\subset I(p_{i})$).
,
. , $\overline{p}$- $(\overline{p};\overline{z})$- .
5 $\overline{p}$ , $\overline{z}$ $\overline{p}$ . , $M_{1}=(D, I_{1}),$ $M_{2}=$
$(D, I_{2})$ $A$ .
120
1. $M_{1}\leq^{\overline{p};\overline{z}}M_{2}$
(a) $p\not\in\overline{p}\cup\overline{z}$ $P$ , $I_{1}(p)=I_{2}(p)$ ,
(b) $P\in\overline{P}$ $P$ , Il $(p)\subseteq I_{2}(p)$
.
2. $M_{1}<^{\overline{p};\overline{z}}M_{2}$ , $M_{1}\leq^{\overline{p};\overline{z}}M_{2}$ $\neg(M_{2}\leq^{\overline{p}_{l}\cdot\overline{z}}M_{1})$ .
, $A$ $M$ , $N<^{\overline{p};\overline{z}}M$ $A$ $N$ , $(\overline{p};\overline{z})$- $((\overline{p};\overline{z})-$
minimal mode .
.
2 (Lifschitz [2]) $M$ CIRC$(A(\overline{p},\overline{z});\overline{p};\overline{z})$
, $M$ $(\overline{p};\overline{z})$- .
2 1 $P$ (abnormal; $fly$) $-$ 1J ) . $M_{i}$ , abnormal, fly
bird(tweety) . , abnormal )
(abnormal; fly)- ) . abnormal , $M_{1}$ $\phi$ , $M_{2}$
$M_{3}$ {abnormal(tweery)} . $M_{1}<^{abnormal,fly}M_{2},$ $M_{1}<^{abnormal;jly}M_{3}$








3 (Przymusinski [9]) $P$ , $P$ .





, Przymusinski [10] j[, (perfeci model semantics),
Gelfond Lifschitz [1] (stable model semantics), Van Gelder [13]
$)\triangleright$ (well-founded model semantics) . ,







4(Przymusinski [9]) $P$ , $P_{1)}\cdots,$ $P_{n}$ $P$ . , $M$




. , , .
Gelfond Lifschitz [1] , $Aarrow B_{1},$ $\cdots,$ $B_{m},$ $\neg C_{1},$ $\cdots,$ $\neg C_{l}$
(general program) . , $A,$ $B_{j)}C_{k}(1\leq j\leq m, 1\leq l\leq k)$
.
6 $P$ . $P$ $M$ , $P_{M}$
1. $B\in M$ $\neg B$
2.
. , $\dot{P}_{M}$ model $(P_{M})$ $M$
, $M$ $P$ (slable model) .
.
5 (Gelfond Lifschitz [1]) $P$ $P$ .
, . ,
.
7 $P$ , $\Pi$ $P$ , $\overline{q},\overline{z}\subseteq\Pi$ . , $(P;\overline{q};\overline{z})$
( $uniquer\iota ess$ condition) , $P$ $A_{1},$ $\cdots,$ $A_{n}arrow B_{1},$ $\cdots,$ $B_{m}$ ,
1. pred$(A_{i})\not\in\overline{q}$ $i\neq i$ pred$(A_{j})\in\overline{q}$ ,
2. pred$(A_{i})\in\overline{z}$
$i(1\leq i\leq n)$ .
. $p(a)\vee q(b)$




6 $P$ , $\Pi$ $P$ , $\overline{q}_{)}\overline{z}\subseteq\Pi$ . , $(P;\overline{q};\overline{z})$
CIRC$(P;\overline{q};\overline{z})$ .
{ 3 1 $P$ (abnormal; fly, bird)-
{bird(tweety), fly(tweety)}
. “ “ . $P$ (fly;abnormal, bird)-
{bird(tweety), abnormal(tweety)}





8 $P$ , $\Pi$ $P$ , $\overline{q},\overline{z}\subseteq\Pi$ . , $(P;\overline{q};\overline{z})$
. $P$ $A_{1},$ $\cdots,$ $A_{n}arrow B_{1},$ $\cdots,$ $B_{m}$ pred$(A_{i})\in\overline{z}$ ,
pred$(A_{i})\not\in\overline{q}$ . , $P^{\overline{q},\cdot\overline{z}}$
$A_{i}arrow B_{1},$ $\cdots,$ $B_{m},$ $\neg A_{1},$ $\cdots,$ $\neg A_{i-1},$ $\neg A_{i+1},$ $\cdots,$ $A_{n}$
.
.
7 $P$ , $\Pi$ $P$ , $\overline{q},\overline{z}\subseteq$ . , $(P;\overline{q};\overline{z})$
. , $P^{\overline{q};\overline{z}}$ , CIRC$(P;\overline{q};\overline{z})$
.
, .
1 $P$ , $\Pi$ $P$ , $\overline{q},\overline{z}\subseteq$ II . , $(P;\overline{q};\overline{z})$
. , .
1. $M$ CIRC$(P)\overline{q};\overline{z})$ .
2. $M$ $P^{\overline{q};\overline{z}}$ .
3. $M$ $P^{\overline{q};\overline{z}}$ .
4. $M$ $P^{\overline{q};\overline{z}}$ .
4 1 $P$ $P_{1},$ $P_{\sim}$, .
123
$P_{1}=P^{abnormal;bird,f^{ly}}=\{\begin{array}{ll}fly(X)arrow bird(X),\neg abnormal(X)bird(tweety)arrow \end{array}\}$ ,
$P_{2}=P^{f^{ly;bird,abnormal}}=\{\begin{array}{ll}abnormal(X)arrow bird(X),\neg fly(X)bird(tweety)arrow \end{array}\}$ .
1. $P_{1}$
fly$(tweety)arrow bird(tweety),$ $\neg abnormal(tw\epsilon ety)$
$bird(tweety)arrow$
. $M_{1}=$ {fly(tweety), bird(tweety)} . $M_{1}=model(P_{M}^{1})$ $M_{1}$ $P_{1}$
. $P_{1}$ , $M_{1}$ $P_{1}$
) . , $M_{1}$ CIRC( $P$ ;abnormal; bird, fly) .
2. $P_{2}$
abnormal$(tweety)arrow bird(tweety),$ $\neg fly(tweety)$
$bird(tweety)arrow$
. $M_{2}=$ {abnormal(tweety), bird(tweety)} . $M_{2}=model(P_{M}^{2})$ $M_{2}$
. , $M_{2}$
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